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STEM CELL TRANSPLANTATION AND CELLULAR
THERAPY LABORATORY EXPERTIES

MSC / HSC PLASTICITY
AND NEW POTENTIAL
APPLICATIONS

N\

TRIALS

PHASE I/ll CLINICAL

>

|

PRE CLINICAL IN VITRO
STUDIES

PRE CLINICAL IN VIVO
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AMYOTROPHIC
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BM HSC AND ACUTE
MYOCARDIAL
INFARCTION

CB HSC AND
ONCOEMATOLOGICAL
DESEASES

PB CTL-
OSTEOSARCOMA
SPECIFIC

PB CTL- EBV SPECIFIC




HSC EX-VIVO EXPANSION
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EX-VIVO EXPANSION CELL THERAPY DESIGN

ACUTE
MYOCARDIAL
INFARCTION
GROUP 1 GROUP 2
COLLECTION OF COLLECTION OF
CONVENTIONAL AUTOLOGOUS BONE AUTOLOGOUS BONE
THERAPY MARROW MARROW
CD34+ SELECTION CD34+ SELECTION

!

EX-VIVO EXPANSION WITH
FL+TPO+SCF+IL-6

' '

INTRACORONARY INJECTION INTRACORONARY INJECTION
OF CD34+ CELLS OF EXPANDED CELLS




CTPs IMMUNOPHENOTYPE ANALYSIS

BONE MARROW SAMPLES OF HEALTY DONORS

BASAL
netot cell

+1 WEEK
netot cell

CD34* CD133* CD14* CD31*
2.2x106 1.4x1068 0.2 x108 3.4 x106
3.9 x106 3 x106 1.7 x106 10.1 x108

CD34*CD133* CD34*KDR*
1.4 x106 0.01 x108
5.4 x106 0.02 x108

A. Basal CD34+ bone marrow cell
immunophenotype and after 1 week of expansion

BASAL
n° tot cell

+1 WEEK
n° tot cell

CD14*CD105* CD14*KDR*
0.7 x106 0.03 x108
5.3 x10°8 0. 2 x106

C. Immunophenotype of CD14 bone
marrow cell subpopulations

BASAL
ne° tot cell

+1 WEEK
n° tot cell

CD31*CD105* | CD31*KDR*
0.1 x106 0.04 x108
2.7 x106 0.07 x108

D. Immunophenotype of bone marrow cell
subpopulations during expansion

B. Immunophenotype of CD34
bone marrow cell subpopulations
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CTPs QUALITY CONTROLS

VIABILITY ASSAY: MORE THEN 98% VIABLE CELLS

CELL SENESCENCE : NO TELOMERE SHORTENING

STERILITY ASSAY: NEGATIVE
ENDOTOXIN ASSAY: NEGATIVE

MYCOPLASMA CONTAMINATION : NEGATIVE

CYTOGENETIC ASSAY : CARIOTYPE NORMAL



1st PRE CLINICAL IN-VIVO STUDIES

LABORATORIO DI FARMACOLOGIA CLINICA CARDIOVASCOLARE, Director Dr. Roberto Latini
Istituto di Ricerche Farmacologiche “Mario Negri”, Milano

EXPERIMENTAL DESIGN :

SCID-BEIGE MICE

— N T

GROUP 1 GROUP 2 GROUP 3 GROUP 4
CAL CAL CAL NO CAL
7 da;is l l l
INTRAVENTRICULAR 7 days 7 days CONTROL ANIMALS
NIECTIEN G INTRAVENTRICULAR INTRAVENTRICULAR
CD34+ PURIFIED INJECTION OF PURIFIED INJECTION OF PBS
CELLS AND EX-VIVO EXPANDED

CD34+ CELLS /

4 weeks: ECHOCARDIOGRAPHY
SACRIFICE

l

ORGAN SAMPLING

— T~

MOLECULAR ANALISYS IHC/IF ANALISYS



MOLECULAR ANALISYS

o n° 3360 n°3398 n°3359 . o o n°3393 n°3388 n°3323 n°3315 n°3321 n°3324 n°3325
n07 l:rot Not [\ (o] \[o] n P3I;4SO g n p?é358 g n p3|)33§3 Basal Basal Exp. Exp. Exp. Exp. Exp.
per. Oper. Oper. Oper. Cells Cells Cells Cells Calls cells Cells
-
Left )
: - - - - - - - - - C+ + + + +
Ventricle
Right Heart - - - - - - - - - + + = + -
Septum - - - - - - - - + - - - + -
Lung = = - - - - - - - - - - - -
Kidney - - - - - - - - - - 1 - + -
Spleen - - - - - - - = = = - - - .
Liver - - - - - - - + = = = = - -
100% OF THE MICE INJECTED WITH THE EXPANDED CELLS
g § & g ?g g g g g g ARE POSITIVE FOR THE HUMAN CHROMOSOME 17 a-SAT
v €% 2 % 5 53 5 2 3 7 57 5 0z 0 IN THE LEFT VENTRCLE
2 £ 3§ & & & § 8 &8 8 833 3 3 & &8
o o o o ~ g = — = O (] (@] (&) (]
° 5 5 2 3 2 2 92 & % s s g g ¢ - 60% OF DED CELLS
z < 2 z o o o o o w n} [} w i
ARE POSITIVE FOR THE HUMAN CHROMOSOME 17 a-SAT IN
- Left Ventricle THE RIGHT HEART
— Right Heart - 50% OF THE MICE INJECTED WITH THE BASAL CELLS AND
pp— Septum 20% OF THE MICE INJECTED WITH EXPANDED CELLS
Lun ARE POSITIVE FOR THE HUMAN CHROMOSOME 17 a-SAT IN
L g2 g THE SEPTUM
Dt Kidney - 100% OF THE MICE ARE NEGATIVE FOR THE HUMAN
. — Spleen CHROMOSOME 17 a-SAT IN THE LUNG AND SPLEEN
o — Liver - 50% OF THE MICE INJECTED WITH THE BASAL CELLS ARE
GAPDH POSITIVE FOR THE HUMAN CHROMOSOME 17 a-SAT IN

PCR images THE LIVER
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(H0[0]0)%

Echocardiography

CAL+ expanded CAL+ no expanded CD34+ CAL+PBS NO CAL
CD34+ cells cells
N=7 N N N=6

HR (bmp) 5414+23* 550 635+18 638+25
BW (9) 18.89+1.13" 155 19.63+0.30 18.15+0.24
LVIDd (mm) 4.36+0.30 4.25 3.97+0.33 2.35+0.02
LVIDs (mm) 3.66+0.21 3.65 3.23+0.47 0.57+0.11
AWThd (mm) 0.44+0.05 0.40 0.53+5.55 0.82+0.03
SF (%) 16.03+2.70 135 18.93+5.26 74.78+5.55
EF (%) 22.27+4.23 13.80 33.33+7.39 91.28+2.58

Cell In scar tissue

*meanzSEM



2nd PRE CLINICAL IN-VIVO STUDIES

EXPERIMENTAL DESIGN :

SCID-BEIGE MICE
CAL

!

4 hours: INTRAVENTRICULAR
INJECTION OF
CD34+ PURIFIED CELLS

!

7 days: INTRAVENTRICULAR
INJECTION OF PURIFIED
AND EX-VIVO EXPANDED
CD34+ CELLS

l

4 weeks: ECHOCARDIOGRAPHY
SACRIFICE

l

ORGAN SAMPLING S— MOLECULAR ANALISYS




MOLECULAR ANALISYS
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LVIDd (mm)

Echocardiography

200001
p=0.0001

p=0.01

p=0.05

p=0.0001

p=0.0001

p=0.0001




FUTURE......

1) Timing studies:

- single dose of purified bone marrow CD34+ cells (4 hours after infarct induction)
- single dose of purified bone marrow CD34+ cells (7 days after infarct induction)
- single dose of 1 week ex-vivo expanded bone marrow CD34+ cells (7 days after
infarct induction)

-double dose of cells: purified CD34+ bone marrow cells (4 hours after infarct
iInduction) + 1 week ex-vivo expanded CD34+ cells (7 days after infarct induction)

2) Migration and Homing studies
3) Differentiation studies of expanded subpopulation
4) Large Scale Animal model

5) Develop and validate a GMP process to obtain GMP Investigastional medicine
product to be used in Phase 2 of the trial

6) Clinical application of expanded CTP for IMA treatment



LABORATORIO CENTRO TRAPIANTI -
CELLULE STAMINALI E TERAPIA CELLULARE
OIRM-S.Anna, Torino
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